It has been shown that fertihty, as measured by the number of young per litter, declines with age [Ingram, Mandi & Zuckerman, 1958] . The possibility that the loss of fertility may be at least partially due to a decline in the number of oocytes with increasing age is supported by the results of a study in which the number of oocytes was reduced by graded doses of X-rays [Ingram, 1958] . In this investigation it was shown that the mean litter-size declines step by step with the reduction in the number of oocytes. It was, however, also demonstrated that irradiated animals with only 1000-2000 oocytes were still capable of producing young, whereas the majority of normal animals at 18 months, although possessing 2000-3000 oocytes, are sterile [Arai, 1920 ; Mandi & Shelton, 1959 ; Shelton, 1959] . It is therefore apparent that while litter-size can be related to the numbers of oocytes in the ovary, some other factor which is also related to age and which operates before all the oocytes have been used up, must be involved for complete infertility to occur. The present study was designed to After an interval of 6 months following the last injection, the animals that had been treated with gonadotrophin were ovariectomized and given 0-3 µg oestradiol monobenzoate (OB) in arachis oil. These animals were 23-26 months old at the time. Fourteen young adult females, from 4 to 8 months old, were ovariectomized and used as controls. Of these, seven received 0-3 µg and the remaining seven 0-2 µg OB/day for 10 days. Daily vaginal smears were taken for 10 days after operation.
Vaginal smears
Vaginal smears were taken in the usual way. The slides were fixed and stained by the method described by Mandi [1951 ] . The smears were classified into the four commonly recognized phases of the oestrous cycle: early oestrus, oestrus, early dioestrus and dioestrus.
One or both ovaries were removed in the usual way through dorso-lumbar incisions.
RESULTS

Frequency of vaginal cornification
(a) Intact senile rats (ten). None of the animals showed regular oestrous cycles, but most underwent periods of 1 or more days during which the smear contained cornified epithelial cells and no leucocytes. The frequency with which cornification occurred was about the same throughout the experimental period (0-65 days/week).
(6) Effect of unilateral ovariectomy (seven rats). The removal of one ovary appears to reduce the frequency of vaginal cornification in the senile rats. While one animal which had not shown any cornification during the 6 weeks before operation did not do so afterwards, two animals which had had periods of cornification before unilateral ovariectomy failed to show them after the operation. When the numbers of periods of vaginal cornification are compared (Fig. 2 ), it appears that significantly fewer periods occurred after unilateral ovariectomy than before (P = 0-01). A comparison of the number of periods of vaginal cornification in control senile animals ( Fig. 1) 
Sensitivity of vaginal epithelium to oestrogen
None of the seven mature females which were spayed at the age of 4-8 months and received 0-2 µg OB/day showed a fully cornified vaginal smear. Smears consisting of nucleated epithelial cells (i.e. typical of early oestrus) were, however, observed.
In contrast, both the young and senile animals which had received 0-3 µg OB showed fully cornified vaginal smears. In some instances, the smears taken from the senile animals contained mucus in addition to the cornified cells. [Mandi & Zuckerman, 1956; Mandi, 1959 ] .
The vagina of such animals becomes cornified for 2-14 weeks, but mating is hardly ever observed. One explanation which may apply equally to both irradiated and old animals (and to animals in which persistent cornification sets in at the age of about 6 months [Everett, 1939] ) is that there is an absence or deficiency of proge¬ sterone at the time the vagina is cornified. The presence of mucus in the vaginal smear was frequently observed in the present study, and occasionally it coincided with acceptance of the male. Wolfe [1943] has discussed the occurrence of spontaneous mucification of the vaginal smear in old animals, and suggested two possible explanations. One is that mucification is associ-ated with the production of progesterone, and the second is that it is related to a secretion of a ' subthreshold ' amount of oestrogen. The possibility that less oestrogen than normal is secreted by the ovaries of the senile rat is also suggested by the occurrence of vaginal smears consisting of both cornified cells and leucocytes. In the spayed animal this type of smear has been attributed to the secretion of 'subthreshold' amounts of oestrogen by the adrenal gland [Kostitch & Telebakovitch, 1929; Mandi, 19516] . It is also worth noting that corpora lutea in very old rats frequently attain the size characteristic of corpora lutea of pseudopregnancy in younger animals [Mandi, 19596] . The latter finding has led to the hypothesis that the pituitary of the senile rat may be able to secrete luteotrophic hormone in the absence of the mating stimulus. Whether or not these large corpora lutea are function¬ ally active has not yet been determined.
A further possibility is that in the old rat the vaginal epithelium becomes less sensitive to oestrogen. Thung, Boot & Mühlbock [1956] have reported that old mice are less sensitive to oestrogen than young ones. These workers found that in twelve senile and twenty-three young ovariectomized mice, the percentage of animals coming into full vaginal cornification increased as the dose of oestrogen was augmented. At the same time, they found that young animals reacted to a lower dose of oestrogen than did the old. In the present study, none of the young ovariecto¬ mized animals showed full vaginal cornification when given 0-2 µg OB/day, but both young and old animals reacted consistently to 0-3 µg. The vaginal smears taken from the old animals did, however, contain mucus in addition to the cornified cells, whereas those from the young animals did not. It would thus appear that while in mice the decrease in the frequency of oestrous cycles may be related to a fall in the sensitivity of the target organs to oestrogen, this does not apply to rats.
The prolonged periods of dioestrus observed in old animals may simply be related to a deficiency of oestrogen. On the other hand, persistent dioestrus can be produced experimentally by testosterone [Noble, 1939; Robson, 1936] , androsterone [Browman, 1937] or progesterone [Phillips, 1937] . Prolonged periods of dioestrus might thus be attributed to the production of these hormones, either by the ovary or the adrenal glands. The possibility that the large corpora lutea frequently found in old rats [Mandi, 19596] secrete progesterone clearly requires to be investigated.
The observation, made in the course of this study, that the removal of one ovary results in compensatory hypertrophy of its fellow indicates : (i) that the ovaries of these animals contain tissue which is capable of responding to an increased titre of gonadotrophin; and (ii) that the pituitary is still able to produce gonadotrophin. The failure of all these animals to undergo regular oestrous cycles of the length shown by the majority of young adults belonging to the same colony [Mandi, 1951 ] 
